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Abstract
This study analyzed the relationship between wildlife
strikes and engine type using data from the FAA (2022)
Wildlife Strike Database from 2010-2019 in the United
States. Turbofan aircraft had the most wildlife strikes.
There was a significant difference in mean annual wildlife
strikes between turbofan and all other engine types.

Background
● There have been an average of over 13,000 wildlife
strikes per year over the last 10 years in the United
States (FAA, 2022).
● Wildlife strikes pose a significant safety hazard to
aircraft (Hedayati & Sadighi, 2015).
● Wildlife strikes cost the aviation industry an average of
$154 million in repair costs from 1990-2018 (Navin et
al., 2020).
● Prior to this study, there was a gap in the research of
wildlife strikes and the type of engine.

Purpose and Research Question
The purpose of this study was to determine the
relationship between the type of aircraft and the number
of wildlife strikes annually in the United States from 20102019. The type of aircraft was classified based on engine
type: reciprocating, turbojet, turboprop, turbofan, and
turboshaft. Wildlife strike reports were from the FAA
(2022) Wildlife Strike Database.
What is the relationship between type of aircraft and
wildlife strikes in the United States from 2010 to 2019?

Methods
This study was an ex post facto design, analyzing the
relationship between wildlife strikes and aircraft type:
reciprocating, turbojet, turboprop, turbofan, turboshaft.
The data used in this study was sourced from the FAA
(2022) Wildlife Strike Database from January 1, 2010 to
December 31, 2019. Data was downloaded into an Excel
spreadsheet, all glider strikes and strike reports that did
not have a value for engine type were excluded. Data
analysis included descriptive statistics calculated in Excel,
and a one-way analysis of variance (ANOVA) and eta
squared conducted in RStudio.

Results

Discussion

From January 1, 2010 to December 31, 2019, there were
131,577 wildlife strikes reported to the FAA (2022). We
excluded reports with unknown engine type (42,848) and
gliders (1). Table 1 shows the turbofan engine type had the
largest quantity and largest range of wildlife strikes. Turbojet
engine type had the lowest quantity of wildlife strikes as well
as the smallest range (Figure 1).
The one-way ANOVA results showed that there was a
significant difference in mean annual wildlife strikes between
engine type, F(4,45) = 222.8, p<.001. The Tukey’s pairwise
comparison showed that the mean annual wildlife strikes by
turbofan engine type aircraft were significantly different from
the mean strikes of all the other engine types studied. The
eta squared is 0.95 which is a large effect size.
Table 1: Descriptive Statistics for Wildlife Strikes by Engine Type
Reciprocating Turbojet

Turboprop

Turbofan

Turboshaft

Mean

486.50

6.20

466.00

7680.90

233.30

Median

481.00

6.50

442.50

7999.50

228.50

Mode

N/A

2.00

N/A

N/A

N/A

Range

330 - 700

0 - 12

399 - 617

5798 10254

172 - 309

St Dev

115.46

4.32

65.67

1560.73

43.05

Figure 1: Average Wildlife Strikes by Engine Type

● Our results confirmed the hypothesis, that the
turbofan aircraft would have higher annual average
wildlife strikes than other types of aircraft. Table 1 and
Figure 1 show the mean annual wildlife strikes per
engine type.
● Hedayati and Sadighi (2015) found that turbofan
engines are frequently struck due to their large size
and vacuum-like nature, which supports our findings.
● Additionally, the large number of wildlife strikes by
turbofan aircraft could possibly be due to the large
number of turbofan aircraft operations compared to
the number of operations by other engine types.
● Turbojet aircraft were shown to have the lowest
number of wildlife strikes, most likely due to the small
number of aircraft utilizing this type of engine.
● The 42,848 unknown engine type reports that were
excluded could have had an impact on the results if
engine type was known.
● Reporting a wildlife strike to the FAA is not mandatory,
but most commercial operations require it, which could
have had an impact on the completeness of the
database.
● Our findings are important because a majority of
airline operations are conducted using aircraft with the
turbofan engine type (NASA, 2021).

Future Research

The difference in number of flights by each engine type
and frequency of wildlife strikes could be studied. Also,
future work could compare the number of wildlife strikes
by both engine type and phase of flight. Finally, research
outside of the United States and FAA (2022) Wildlife Strike
Database could compare patterns of wildlife strikes to
those in the United States.

References
FAA Wildlife Strike Database. (2022). Wildlife.faa.gov.
FAA Wildlife Strike Database.
Hedayati, R., & Sadighi, M. (2015). Bird Strike: An
experimental, theoretical and numerical investigation.
Elsevier Science & Technology (pp. 9–29). Woodhead
Publishing.
National Aeronautics and Space Administration. (2021,
May 13). How does a jet engine work?
https://www.grc.nasa.gov/www/k12/UEET/StudentSite/engines.html
Navin, J., Weiler, S., & Anderson, A. (2020). Wildlife
strike cost revelation in the US domestic airline
industry. Elsevier Transportation Research Part D 78.

